Purpose: This study investigated the effect of atmospheric pressure plasma application on shear bond strength (SBS) of two resin cements to indirect restorative materials.
Evaluation of Bonding Durability of G-CEM LinkForce to As-Press Surface of Ceramics

Materials and Methods:
Nine teeth were randomly allocated to three groups according to silane treatment (n=3), S1 (silane with heat treatment), S2 (silane without heat treatment) and S3 (no silane). Each sample was sectioned by the middle dentin, submitted to immediate dentin sealing, and sandblasted with 27 mm particles for 10 seconds as an additional surface treatment. Nine resin disks of Filtek Supreme (3M ESPE) were made to simulate indirect restorations, surface treatments were performed on the disks, including Silane Coupling Agent (3M ESPE) application for 1 minute in groups S1 and S2. On the first group the silane application was followed by heating up to 100 ºC, calibrated with a thermometer, inside a vacuum machine for 1 minute. After surface treatments each disk was bonded and luted to each sample with pre-heated resin Z100 MP Restorative (3M ESPE). After 24 hour storage the samples were then sectioned to obtain a total of 142 bonded sticks (1 mm 2 ) submitted to microtensile testing in a universal testing machine (mTBS; 0,5 mm/min). After testing, the fractured sticks were evaluated under an optical microscope and classified according to their mode of failure. Statistical analysis was performed with ANOVA one-way and post-hoc p≤0,05 tests (SPSS 20.0) .
Results: Different silane application methods yielded statistically significant differences. The subgroup where silane was heated to 100 ºC and applied (S1) obtained the highest bond strength values (43,27 MPa), statistically significant when compared to the group where silane was not used. This group obtained the lowest bond strength values of all groups (33,12 MPa).
Conclusion:
Use of silane as a surface treatment method and its application method seems to be clinically relevant towards the indirect restoration's overall bond strength. Purpose: The objective of this in vitro study is to evaluate the abrasion effect of airborne particles on pull-out vertical retention of Y-TZP crown (Zenostar, Ivoclar-Vivadent) bonded to two different heights of titanium-based implant abutments.
Surface Roughening of Titanium-based Abutment Improved Retention to Zirconia Crowns
Materials and Methods:
Twenty titanium-based abutments (Variobase, Straumann), A. 3.5mm in height (n=10) and B. 5.5mm in height (n=10) were used in this study. Each type of abutments group was divided into two sub-groups: five were subjected to airborne particle abrasion with 50μm alumina before cementation. The other five did not receive any surface treatment (Control). All crowns were manufactured by CAD/CAM with a luting-gap of 36μm. All specimens were bonded to the titanium-based abutments using a dual-cure resin cement (Panavia V5, Kuraray). Bonding surfaces of Y-TZP zirconia ceramic copings were pretreated with 50μm alumina airborne particle abrasion and a silane coupling agent (Clearfil Ceramic Primer, Kuraray). Prior to mechanical testing, all copings were stored under moist condition at 37°C for 24h. All specimens were subject to a pull-out tensile test using a universal testing machine (Instron 5566A) with a crosshead speed of 1mm/min until complete separation. Maximum force was recorded as the retention force between crown and abutment. Data was analyzed with one way ANOVA.
Results: Pull-out retention forces for control groups of 3.5mm, 5.5mm height were 339.87±117.88N and 275.82±54.24N respectively. For airborne particle abraded groups, the retention forces for 3.5mm and 5.5mm were 537.61±80.13N and 707.03±32.30N respectively.Failure modes were predominantly adhesive. Air-abraded groups showed significantly greater retention than control groups (P < 0.001). No significant difference was found between the two heights of titanium abutments. 
The study was conducted by light curing self-adhesive luting cements using a translucent conical mold (dimensions: r1 = 5 mm, r2 = 7 mm, h = 9 mm) to ingots of four different types of substrates: zirconia (Bruxzir), lithium disilicate (IPS e.max Press), resin nanoceramics (Lava Ultimate), and a hybrid ceramic composite (Vita Enamic). The test specimens were mounted in cylindrical molds of acrylic and then incubated for 24 hours at 37 °C in 100% humidity. Shear bond strength was measured using an MTS load frame, Model 42, equipped with a 1000 N load cell. The peak load required (N) to break the bond between the cement and the substrate was recorded. Bond strength (MPa) was calculated using the following formula: Bond Strength ( Purpose: This study aimed to verify the influence of differents Nd:YAG laser energy parameters on the bond strength between lithium disilicate ceramic and resin cement.
Lithium disilicate ceramic specimens (n=100) with truncated cones shape were prepared and divided into 5 groups: 1-Control (without laser irradiation); 2-80Nd -laser irradiation with Nd:YAG laser at 80 mJ energy intensity for 1 min; 3-100Nd -irradiation with Nd:YAG laser with an intensity of 100 mJ for 1 min; 4-120Nd -Nd:YAG laser irradiation with an intensity of 120 mJ for 1 min; 5-140Nd -Nd: YAG laser irradiation with an intensity of 140 mJ for 1 min. Laser irradiation of the specimens was performed on the lower base of the truncated cones. After lasers treatments, the groups were etched with 10% hydrofluoric acid for 1 min and silanized. Half of the treated ceramic specimens were cemented with resin cement (Variolink II, Ivoclar-Vivadent) to the other half, resulting in hourglass-shaped specimens (n=10). The bonded specimens were cycled thermomechanically and stressed to failure under tension. Data were analyzed using ANOVA and Tukey tests (α = 0.05). Purpose: To investigate the effect of polymerization stress and insertion technique of composites placed under pulpal pressure on dentin micro-permeability in class I restorations.
One high-viscosity conventional (HCR), one low-viscosity conventional (LCR), one high-viscosity bulk fill (HBF) and one low-viscosity bulk fill (LBF) composite were evaluated. Polymerization stress was measured with materials bonded to acrylic rods in a universal testing machine (n=5). Class I cavities were made in extracted molars, which teeth roots were removed and the pulpal chambers cleaned. Cavities were coupled to a hydraulic device to simulate pulpal pressure during composite placement (n=5). Conventional composites were placed in two horizontal increments, while bulk fill materials in one-single increment. Fluid flow rate (mL/min) and dentin micro-permeability (%) were monitored. Restoration interface was observed under confocal laser scanning microscopy.
Results: FCR and LBF presented statistically significant higher polymerization stress than CCR and HBF. Fluid flow rate and dentin micro-permeability did not differ among the groups (Table  2) . However, different patterns of fluid infiltration and interface integrity were observed. CCR and HBF presented well-sealed surrounding margins with small gaps in pulpal wall, while HBF demonstrated more cracks in the adhesive layer. FCR and LBF restorations had larger gaps along all the interface (Figure 1 ). 
Conclusion:
No difference in polymerization stress was found when conventional and bulk fill composites with similar viscosities were compared. Dentin micro-permeability was not influenced by the material polymerization stress and restoration placement techniques. However, a better interfacial integrity was observed with the conventional high-viscosity composite placed incrementally. Keywords: composite resins, stress analyses, dental bonding, dentin permeability. Purpose: The purpose of this study was to evaluate monkey pulpal responses to a newly developed mineral trioxide aggregate (MTA) based direct pulp capping material which contains phosphorylated pullulan that adheres to hard tissue and implies high biological compatibility. Sealing ability of this material using scanning electron microscopy (SEM) was also evaluated.
Materials and Methods:
One hundred and twenty cavities were prepared in five monkey's teeth. The pulps were intentionally exposed and randomly divided into four groups according to pulp capping materials : a newly developed MTA direct pulp capping material which contains phosphorylated pullulan (PL, GC), NEX-MTA cement (NX, GC), Theracal LC (TH, Bisco) and Dycal (DY, Dentsply). After that, one-step self-etch adhesive (G bond plus; GC) was applied and filled with flowable composite (MI flow 2, GC). The teeth were then extracted after 3, 7 and 70 days, fixed in 10% buffered formalin solution, and prepared according to routine histological techniques. Tissues were demineralized and subsequently sectioned. Four micrometer sections were stained with hematoxylin-eosin, or alkaline phosphatase for micromorphological observation. SEM observation was performed to study the pulp capping material-dentin interface.
Results:
No necrosis or abscess formation was observed in any of the experimental groups. Disarrangement of odontoblasts layer at 3 and 7 days and deposition of thick reparative dentin were the major reaction observed for these materials at 70 days except for DY. For DY, reparative dentin was very thin and dentinal tubes could not be observed at 70 days. PL showed good sealing ability imaged by SEM Conclusion: Pulp capping with three different MTA types (PL, NX and TH) provided acceptable pulpal responses and biological compatibility to the monkey pulp. PL showed a good sealing ability. Funding/Conflict of Interest: None Keywords: pulp capping material, dental pulp calcification, histology, SEM, dental seal Purpose: Bioactive dental adhesives are attractive biomaterials for various applications in Dentistry. A potential application would be orthodontic adhesive to inhibit white-spot lesions (WSL) in enamel, which are a major complication for orthodontic treatments. The objective of this study was to develop a novel rechargeable dental adhesive containing nanoparticles of amorphous calcium phosphate (NACP) to have calcium (Ca) and phosphate (P) ion release, recharge and durable re-release capabilities to enhance tooth structure remineralization and inhibit demineralization.
Materials and Methods:
NACP were synthesized using a spray-drying technique. The resin matrix consisted of ethoxylated bisphenol A dimethacrylate (EBPADMA) and pyromellitic glycerol dimethacrylate (PMGDM). The resin was filled with five groups of fillers to yield five adhesives: (1) 60% glass particles (control without NACP); (2) 40% glass + 20% NACP; (3) 30% glass + 30% NACP; (4) 20% glass + 40% NACP; (5) 10% glass + 50% NACP. Orthodontic bracket shear bond strength (SBS) to enamel, Ca and P ion initial release, recharge and re-release were tested.
Results:
The new NACP adhesives had SBS similar to commercial orthodontic adhesive without CaP release (p > 0.1). The adhesives had Ca and P ion release, which increased with increasing the NACP content (p < 0.05). After the ion release was exhausted, the recharged adhesives once again had substantial releases of Ca and P ions continuously for 14 days without additional recharge. The ion re-release ability did not drop over time with repeated recharge and re-release times (p > 0.1). The ion re-release concentrations were linearly proportional to the NACP filler level. Novel NACP adhesive had substantial Ca and P ion release, recharge and long-term rerelease, while possessing good bond strength to enamel, suitable for orthodontic use to inhibit enamel demineralization and WSL.
Conclusion:
The novel rechargeable adhesives are promising for orthodontics, crown cements, cavity liners, varnishes and composites, and other preventive and restorative applications. Purpose: At the beginning of the digital era in the dental field, the utilization of 3D printing technology expands and has the potential to drive significant growth. Rapid prototyping technologies differ from CAD/CAM machines that rely exclusively in subtractive methods such as milling. There are clear advantages to 3D printing that demand research attention. The purpose of this in-vitro study was to compare the dimensional accuracy of CAD geometrical model fabricated by three 3D printers and a milling machine.
Materials and Methods:
A simplified CAD model was designed with 3D software(GOM Inspect). The test samples were fabricated with three 3D printers(ProJet6000, Fortus450mc, and FormLab2) and one milling machine(Zirkonzahn M1) with their respective materials approved for dental use. The printed and milled specimens were then scanned with a laboratory scanner(S600 from Zirkonzahn) with high accuracy. Each respective STL file was superimposed on the original CAD file for three-dimensional linear analysis and comparisons using the same software.
Results: One Way ANOVA on Ranks followed by Tukey test was run to compare the printing and milling machines for accuracy in three different dimensions (x, y and z). M1 Milling Basic was not statistically significantly different from the control (CAD model) in any of the three dimensions (p<0.05). Fortus450mc was not statistically significantly different from the control in x-dimension while FormLab2 was not different in z-dimension. All other groups were significantly different from the control and each other in all dimensions.
Conclusion:
We conclude that the milling machine is more dimensionally accurate than the 3D printers used in this study for the fabrication of the CAD model. The data demonstrates that there are dimensional differences when comparing the 3D printers amongst themselves. While the accuracy of the 3D printers was less than that of the milling machine within the confines of this study, this new technology may produce models that are clinically acceptable as compared to the gold standard of material for dental models, type IV stone. This was not accessed and future research on this subject matter could aid in the evolution of 3D printing's potential in the dental field. Purpose: To compare the micro-tensile bond strength of incremental and bulk fill techniques under different C-factor and compliance conditions.
Materials and Methods:
Extracted human third molar teeth were divided into 3 experimental groups. For group I, Class I cavities were prepared. For group II, MOD cavities of the same size were prepared. For group III, cavities were prepared as in group II, except with high compliance cavity walls. The specimens were measured for cavity wall compliance. Each of these groups was divided into four subgroups. Teeth were restored using two different materials-TB (Tetric Nceram Bulk-Fill; Ivoclar vivadent) and VB (Venus Bulk-Fill; Heraeus Kulzer)-and by either incremental or bulk fill technique. Then, micro-tensile bond strength (μ-TBS) was measured and compared. The polymerization stresses of the composites were calculated using a custom-made device. The results were analyzed by Kruskal-Wallis test and Weibull analysis.
Results:
In group I, the μ-TBS obtained using the incremental technique was significantly higher than that obtained by the bulk fill technique (p < 0.05). In contrast, no difference in μ-TBS was observed between the two techniques in groups II and III. The μ-TBS measured in group I was significantly lower than the μ-TBS measured in groups II and III (p < 0.05). No statistical difference in μ-TBS was observed when cavities were filled with either TB or VB (p > 0.05).
Conclusion:
The incremental technique showed higher bond strength than the bulk fill technique in the high C-factor cavity. However, no difference was found between the two techniques in the low C-factor cavity. The bond strength in the high C-factor cavity was significantly lower than the bond strength in the low C-factor cavity. Purpose: To remove debris from cavity preparation and create micro-retentive enamel-etchpatterns, dental hard-tissue is often etched with phosphoric-acid-gel ("PAG"). While effective on enamel, PAG-treatment of dentin can cause over-etching, is sensitive to degree of surficial dentin moisture and may reduce long-term dentin-bond-strength. We investigated an alternative etchant based on 10% ZrO(NO3)2 (zirconyl-nitrate) in aqueous-organic-solvents ("ZON") to overcome these shortcomings. We compared PAG and ZON regarding shear-bond-strength and enamelmargin-integrity in Class-II-restorations.
Materials and Methods:
Tooth-surfaces were etched 30s (enamel) or 15s (dentin) using PAG (Total Etch; Ivoclar-Vivadent) or ZON. The adhesives ExciTE F and Adhese-Universal ("EXF", "AU"; Ivoclar-Vivadent) and the composite Tetric EvoCeram BulkFill ("BUFI"; IvoclarVivadent) were employed according to instructions-for-use. Shear-bond-strength (ISO-29022) was tested on bovine teeth. Dentin was either blot-dried (tissue-paper, "wet") or air-dried (4bar/5s, "dry"). Enamel was always tested in dry state. SBS samples (N=5) were aged (24h/37°C/water). Enamel-margin-integrity was assessed in Class-II two-surface-restorations (4 human lower molars, 2 non-retentive cavities/tooth; depth/width of proximal box: 4mm/5mm). In each tooth, one cavity was PAG-conditioned / ZON-conditioned before restoration with EXF/BUFI. After thermo-cycling (10'000cycles/5-55°C), percentage of regular enamelproximal-margin was evaluated (SEM, 200x-magnification.
Results: Both adhesives gave comparable SBS to dry enamel or wet dentin for ZON and PAG. Significantly higher SBS on dry dentin was obtained with ZON (Table 1 ). The percentage of regular enamel margin obtained with both etchants was not statistically significantly different (Table 2) . Conclusion: Adhesion to ZON-conditioned dentin proved more tolerant to varying surfacemoisture than PAG-conditioning. Enamel-margin-integrity of thermo-cycled Class-IIrestorations was comparable for ZON-and PAG-conditioning. Within limitations of this study, ZON is considered helpful overcoming issues associated with PAG-etching of dentin. Purpose: This study evaluated voids formation and bond strength of one-step self-etch adhesives to tooth structure.
Bovine dentin surfaces were ground with 320-grit SiC paper and divided into 4 groups (n=5 each): G-Premio BOND (GC) dried with strong air pressure (0.35 MPa, GPs); GP dried with weak air pressure (0.05 MPa, GPw); Scotchbond Universal Adhesive (3M ESPE) dried with weak air pressure (SUw); CLEARFIL Universal bond Quick (Kuraray) dried with weak air pressure (UQw). Adhesives were applied to the surface according to manufacturers' instructions and dried for 5 seconds with above mentioned air pressure. Adhesives were light cured via the ultradent mold (φ=2.38mm), and composite resin was applied via the mold and light cured. The bonded specimens were subjected to shear bond strength (SBS) test at 1 mm/min after stored in water at 37°C for 24 h. Data were analyzed using ANOVA followed by Tukey's test (p<0.05). Fracture surfaces were observed using scanning electron microscope (SEM).
Results: Mean (±SD) SBS values were 32.2 (±6.7), 25.5 (±3.7), 22.9 (±9.0), and 22.5 (±5.3) MPa for GPs, GPw, SUw, and UQw respectively. Mean SBS of GPs was significantly higher than UQw. Small voids less than 1 μm were observed in GPs, SUw, and UQw and relatively large voids more than 5 μm were observed in GPw.
Abstracts to the Second Biennial Meeting of the International Academy of Adhesive Dentistry, June 16-17, 2017 Keywords: Light-curing, dental adhesives, dentin-bonding agents Purpose: This study investigated the effect of CHX application on the dentin bond strength of a self-etch adhesive and nanomechanical properties of dentin surfaces.
Flat occlusal dentin surfaces were prepared after removing occlusal cusps of extracted human molars and polished with 600-grit SiC paper. Teeth were then divided into 2 groups ; chlorhexidine treatment (CHX) and, no treatment (control). Composite blocks were built up over the self-etch bonding agent (Clearfil SE Bond, Kuraray, Japan). The restored teeth were stored in distilled water at 37°C for 24h and then vertically sectioned to obtain 1.0 mm2 cross-sectional composite-dentin beams. Microtensile bond strengths (µTBS) were measured at a crosshead speed of 0.5mm/min. The data were analyzed by one-way ANOVA and Tukey's test. For the evaluation of the nanomechanical properties, 24 dentin slabs were obtained from 6 molar teeth and divided into 2 groups according to the dentin treatments. Immediately after treatments, hardness and elastic modulus of the dentin surfaces were evaluated using a nanoindentation technique with a Berkovich diamond indenter. Data were analyzed by one-way ANOVA and Tukey's test. Surface morphology and resin/dentin interfaces of samples were observed by Environmental Scanning Electron Microscope (ESEM).
Results: CHX application did not change bond strengths to dentin. No significant differences were found among the hardness and elastic modulus of dentin surfaces for both study groups. The ESEM pictures showed that application of CHX did not fully dissolve the smear layer. Purpose: The objective of the study is to compare shear bond strength of universal adhesive systems as a function of curing mode for glass ceramic restorations.
Sixty human molars were sectioned, mounted and ground to a flat dentin surface using 320/400/600 grit SiC polishing paper. Specimens (n=10) The adhesives were applied to dentin surface using self-etching technique per manufacturer's recommendations. The adhesives were light cured/(LC) per manufacturer's instructions for Groups 1/3/5 as a separate step. The lithium disilicate [(IPS e.max®/(IV)) rods (dimensions: 2.5x3mm) were finished (600 grit SiC-Paper), etched (HF 5%) and silanated [Monobond® Plus/(IV)]. The prepared rods were cemented to dentin under constant load and light cured on each side for 20 seconds. AU is a light cured adhesive system therefore Group-2 was considered as negative control. Specimens were stored in an incubator for 24 hours (37°C/100% humidity). Shear bond strength was measured using an Instron® Universal Testing Machine with a crosshead speed of 1.0 mm/min. The fractured surfaces of each specimen were evaluated. Data was analyzed by one-way Analysis of Variance (ANOVA) and Tukey's HSD post-hoc test (α=0.05).
Results:
Mean±SD ( Purpose: The aim of this study was to evaluate the effect of preheating of nanocomposites with two different heating devices on the film thickness (FT) and flow (FL) properties of the materials.
Materials and Methods:
Three resin composites [Filtek Supreme Ultra (FSU), Esthet X HD (EHD), Herculite Ultra (HLU)] were used in this study. The samples (n=15) were prepared either at room temperature (23°C), or preheated using a Calset™ (68°C) (AdDent Inc., Danbury, CT, USA) or POMO (70°C) (B&L Biotech, USA) devices. The composite resins were placed between two strip-covered glass plates and a load of 15 kg was applied vertically to the glass plates for a period of 180 seconds. The composite materials were then light-cured and the thickness measured using a micrometer. Three measurements were made on each polymerized specimen and then averaged. To investigate flow properties, each sample was photographed and the surface area was calculated.
Results: Preheating decreased film thickness and increased flow of composite resins. However, no significant differences have been found between the composite resin groups and heating devices (Table 1) . Purpose: The aim of this study was to investigate the effect of different preheating devices on the bonding performance of composite resins to dentin surfaces in Class I cavities.
Materials and Methods: 54 third molar teeth were randomly divided into 3 groups according to resin composite applied; Filtek Supreme Ultra (FSU), Esthet X HD (EHD), Herculite Ultra (HLU). Box-shaped Class I cavities (4x4x2) were prepared in the midcoronal dentin and a selfetching bonding agent (Clearfil SE Bond, Kuraray, Japan) was applied. Before being placed in the cavities, the resin composites (n=6) were either kept at room-temperature (23°C) or previously preheated with one of the heating devices; Calset (68°C) (AdDent Inc., Danbury, CT, USA) or POMO (70°C) (B&L Biotech, USA) according to the companies' instructions. The restored teeth were stored in distilled water at 37°C for 24h and then vertically sectioned to obtain 1.0mm2 cross-sectional composite-dentin beams. Microtensile bond strengths (µTBS) were measured at a crosshead speed of 0.5mm/min. The data were analyzed by two-way ANOVA and Tukey's test.
Results: There were no statistically significant differences between the groups at room temperature (Table 1) . Although preheated FSU with Calset had highest bond strength, both heating devices did not significantly increased bonding performance of the composite resins. 
